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4. Evaluating consistency between different data items. Some data items must follow certain 
rules which cannot be violated. For example, the nominal diameter of the pipe must be 
larger than its wall thickness or the amount of commodity spilled cannot be less than the 
amount of commodity which was recovered. The OPS databases were checked for 
existence of such inconsistencies. The results of the evaluation of the correctness of the 
data are presented in Chapter four. 

5. Evaluating the adequacy of the existing data for risk assessment and risk management. 
The databases were evaluated to determine what additional data is needed to be 
collected in order to perform statistically significant assessment of what may cause 
accidents in hazardous liquid pipelines. Chapter five contains the results of this 
evaluation. 

The report also includes conclusions and recommendations for improving the data that is being 
collected, quality control of data input, and the need for additional data for more valuable risk 
assessmenthisk management programs. 

Note: The findings in this report are based on copies of the databases as received from 
RSPA office in Washington, D.C. in October, 1994. 
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2.0 OVERVIEW OF RSPA’S DATA ON HAZARDOUS LIQUID 
ACCIDENTS 

2.1 INTRODUCTION 

RSPA has two sets of data on hazardous liquid accidents, LIQUID and LIQLCK. LIQUID con- 
tains accidents which were reported from 1968 to 1985. From 1985 to the present, accident 
data is recorded in the LIQLCK database. 

The content of both hazardous liquid databases will be described in two parts. The first part is 
a data dictionary (which is a list of field names and a short description of what they represent). 
If the input of a certain field is a numerical code (such as 1,2, etc.), the codes will be explained 
as well. For example, the input of the field FIRE can be 1 or 2, where 1 means yes (there was 
fire) and 2 means no. This information will be provided as part of the data dictionary. 

The second part of the database description is a technical description of the type of the data 
and the size of each field. The data is described in a table that has six columns. The first is the 
field name, the second is the data type. The third column provides information on the storage 
size (bytes or characters) that is used to store each field. The fourth column indicates the 
starting byte (or character) of a specific field in the record. The fifth and the sixth columns are 
similar to the previous two except that they specify the field size and location in OPS’s *.DMO 
files (flat files that contain the data). One should note that the size and starting points of OPS’s 
databases which are given here may differ from what OPS has in its *.ATR files (a text file with 
attribute descriptions). In order to be able to import the data from OPS’s fixed length flat file 
(e.g. LIQLCK.DM0) one should use the information provided in columns five and six. 

2.2 DATA DICTIONARY FOR DATABASE LlQLCK 

DETAILED CONTENTS OF THE HAZARDOUS LIQUID DATABASE PAGE A-1 



The purpose of this study is to analyze the RSPA data for hazardous liquid pipelines. The 
databases that were studied are LIQUID and LIQLCK. Database LIQUID contains hazardous 
liquid accident information from 1968 to 1985. The other database (LIQLCK) contains accident 
data from 1985 to the present. These databases are a digital copy of accident reporting form 
“DOT form 7000-1 which must be filed by pipeline operators following a reportable hazardous 
liquid pipeline accident. The databases have some different data input because of 
modifications made in the reporting form in 1985. These differences will be discussed in this 
report. The transition from the old reporting form to the new one in 1985 resulted in some 1985 
accidents to be reported in LIQUID while others are reported in LIQLCK. 

The evaluation and the analysis of these databases was performed by pursuing the following 
process: 

1. Converting the flat files LIQUID.DM0 and LIQLCK.DM0 (obtained from the OPS) into an 
ACCESS database using the field descriptions provided to us by the OPS. The 
conversion of the raw data into a database had two objectives. The first was to establish a 
database which was used for the analysis performed in this contract. The second 
objective was to verify the accuracy of the field descriptions provided to us by the OPS. In 
some cases the OPS field descriptions were inaccurate which meant that the conversion 
of the raw data into a database was erroneous. Chapter two of this report contains a 
corrected field description. 

2. Comparing the OPS data with other data sources of the same accidents, NJlT utilized 
three additional accident data sources of information. The first was the description files of 
what happened at the time of the accident, which are part of ‘DOT Form 7000.1 .” This is 
essentially a written report describing the circumstance of the accidents. The second 
source of accident data was the annual review of accidents which is performed by the the 
American Society of Mechanical Engineers (ASME) B31.4/B31.11 Committee. This 
committee performs an annual review of the accidents as reported to the OPS. The 
review includes compilation of accident statistics and some corrections of incorrect data 
values. The third source was the reports of the National Transportation Safety Board 
(NTSB) that investigates accidents which cause major damage or fatalities. Only a 
handful of hazardous liquid accidents were investigated by NTSB, thus, there was only 
very limited comparison possible from this source. The results of these comparisons are 
presented in Chapter three. 

3. Evaluating the individual values of the reported items. Certain data items can have 
acceptable values only within a certain range. For example, the nominal diameter of a 
pipe cannot have a value of 12665 inches. If the database contains such a value one 
could assume that the probable value of the nominal diameter should be 12.665 inches. 
Thus, the database was checked for reasonable data values whenever it was possible to 
construct a range for acceptable values. 
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CAUSO Cause of accident, other 
,TFAT Number of persons killed, Total 

- 
inches 
psi 
1 welded 
2 flanged 
3 threaded 
4 coupred 
5 other 
1 below ground 
2 aboveground 

- 

FAT ~ 

FAT 
]Number of persons killed, Employee 
[Number ot persons killed, Non-employee 

SMYS 
JNT 

GRND 

SMYS - 

Type of Joint 

Pipewas 

PRTST 1x1 of tes: 

Date of test - month 
MXPRS Maximum test ressure 
TSTMM 
TSTYY Date of test - ear 
CORLC Location of corrosion 

H a s  there been a pressure test on system? 

FACTD 

FACAT 

1 corrosion 
2 fai\edweM 
3 incorrect operation by 

operator personnel 
4 failed pipe 
5 outside force damage 
6 malfunctioning of control 

or relief eauipment. 
7 other 

1 

Facility coated? 

Facility under cathodic protection? 

I 

1 petroleum 
'2 petroleum product, HVL 

' 1  Yes 

1 Yes 

psi 
psi 
1 Yes 

hdurs 1 
psi I 
1 internat 'I 2 external 

2 No 
1 Yes J 
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NAME - DESCRIPTION 

'ype of corrosion 

9 e  of corrosion, other 
>ause by outside force 

CAUL0 
PREVT 

Cause by outside force, other 
Damage Prevention Program in Effect? 

F I w a s  the Program? 

ONEOT 
EXCAL Did excavator call? 

TMPMK 

prevention program other than one-call 

Was Pipeline Location Temporarily Marked for Excavation? 

IRNAME (Name and title of operator officer filing this report 
PHONE ITelephone No. 
NORPT INon-reportable 

ITELRN (Telephone report number 
TELID [Telephonic report No. 
DOR IDate received at DOT (month, day) 

IYOR (Date received at DOT (year) 
DOE 
YOE IDate of Entry (year) 

I Date of Entry (month, day) 

DOC 
YOC 

loate of change (month, day) 
I Date of change (year) 

2 Damage by others 
3 Damage by natural forces 
4 Landslide 
5 Subsidence 
6 Washout 
7 Frostheave 
8 Earthquake 
9 Shipanchor 
IO Mudslide 
I1 Fishing operations 
12 Other 

I 

2.3 TECHNICAL DESCRIPTION OF DATABASE LlQLCK 

1 NAME DATA TYPE 

INTER Number 
lnte er 

IDATE Number 
lnte er 

IYEAR Number 
lnte er 

NJlT ACCESS v 

I 67 

OPSLIQLCK .DMO file I 
PJEL lnte er 

OPS LIQLCK 
VJlT ACCESS .DMO fib 
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TSTYY 

CORLC 
((Integer) 11 I II I 

FACTD (Number 11 2 I 506 

(Integer) 
Number 2 466 2 502 
(Integer) 
Number 2 470 2 504 

2.4 DATA DICTIONARY FOR DATABASE LIQUID 
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NAME 
lPTlD 
)PID 
IAME 
;TOP 
lGOP 

I Principal operator's business address - State 
I Principal operator's business address - Region 

DESCRIPTION IINPUT CODE U(PUNATK)N 

Report ID 
Operator ID 
Name of Operator 

>ATE 
lEAR 
rCCHH 
iCCMN 

1-12 
1 AM 

Date (Month, Day) of accident 
Date (Year) of accident 
Hour of accident 
Hour of accident .- - 

rCCST 
rCCNT 
rCCTY 
SYS 

I 15 others 
)RGN lorigin of liquid or vapor release 1 1  Pipe 

2 PM 
Accident State 
Accident County 
Accident City 
Parts of system Involved 1 line Pipe 

2 pumping Station 
3 delivery Point 
4 tankFanns 

7 Meterprover 

OMlD I Commodity ID 
DSS I Estimated Loss due to the Accident 1 barrels 
ACYR 
IRE 

IYear Facility Installed (excluding pipe) 
I Was there a fire? 1 Yes 

12 No 
XP 1 Was there an explosion? 1 1  Yes 

Nominal Diameter 
Wall thickness 
Grade 
Year Installed 

2 No 
inches 
inches 

1 - before 1920 
2 -1 920 to 30 
3 -1 930 to 35 
4 - After 1935 

DETAILED CONTENTS OF THE HAZARDOUS LIQUID DATABASE PAGE A-5 



NAME 

SPYR 
COND 

DESCRIPTION 

Year installed after 1935 
Condition when installed 

JNT 

INPUT CODE EXPLANATION 

Type of Joint 

I 

CONF 

COAT 

GRND 

2 Coupled 
3 Threaded 
1 Straight 
2 Sag 
3 Overbend 
4 Sidebend 
1 coated 
2 not coated 
1 belowground 

Configuration at point of accident 

Pipe was 

Pipe was 

12 external 
I Facility coated? 11 Yes I 

COTST 
TEST 
DSTLM 
PTRLT 
VCODE 
DOE 
YOE 
DOC 
YOC 

I 12 No 
FACAT I Facility under cathodic protection? I 

COTST - Time Between Corrosion tests 
Type of test used 
Distance to nearest line marker 
Length of time between patrol of section 

Date of Entry (month, day) 
Date of Entry (year) 
Date of change (month, day) 
Date of change (year) 

months 

days 

2.5 TECHNICAL DESCRIPTION OF DATABASE LIQUID 

EFAT INurnber (Integer) 11 
NFAT INurnber (Integer) 11 
~EINJ INurnber (Integer) 1 
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DSPRS INumber (Integer) 
ACPRS INumber (Integer) 

OPID 
NAME 
INTER 

PRTST Number (Integer) 
MED Number (Integer) 
DUR Number (Integer) 
MXPRS Number (Integer) 472 
TSTMM Number (Integer) 474 29 1 

OPID 
NAME 

297 

TFAT 
EFAT 
NFAT 

2.6 COMPARISON BETWEEN LlQLCK AND LIQUID 

EFAT 
NFAT 

The following table is designed to show which data fields are the same in both databases 
(LIQUID and LIQLCK) and which fields appear in one database but not in the other. The de- 
scription of each of these fields can be found in the previous sections. 

TlNJ 
ElNJ 
NlNJ 
PRPTY 

LIQLCK I LIQUID ICOMMENTS 
VR IVR I 

ElNJ 
NlNJ 
CPPPT Properly damage is more 

detailed in LIQUID 

I , .  , ' "  
LOG I LOG 
RPTID IRPTID 

FIRE 
EXP 
NMDIA 

FIRE 
EXP 
NMDIA 

I LlQLCK has 3 
ORGLK ~ORGN lLlQUlD has 14 categories, 

LIQLCK has 10 
ORGLO 
ITMYR 

I (LIQLCK has 7 
CAUSO I I I 
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TSTYY 
CORLC 
FACTD 
FACAT 

CORR 

3.0 

TSTYY 
CORR 
FACTD 
FACAT 
COTST 
TEST 

Detailed corrosion and 
damaged by outside 

COMPARISON WITH OTHER DATA SOURCES 

3.1 INTRODUCTION 

This section presents some of the discrepancies that were found between data recorded in da- 
tabase LIQLCK and other sources of data on the same accidents. The other sources of data 
are the description files from the OPS, the annual review report on hazardous liquid accidents 
by the American Society of Mechanical Engineers (ASME) and National Transportation Safety 
Board investigation reports. The database LIQUID was not analyzed because additional data 
from other sources for this older database is not available. 

The process of making the comparison and obtaining data discrepancies was a tedious manual 
one. Because of the manual process, the list below is not necessarily complete in the sense 
that some differences may have not been detected. Availability of this information in a digital 
form is desirable so that a more complete comparison could be achieved. 

The first comparison that is presented in this chapter is between LIQLCK and the description 
files. It is followed by the comparison with ASME and NTSB reports. 

3.2 COMPARING LlQLCK AND DESCRIPTION FILES 

The description files are narrative reports that are submitted to OPS by the operators as part of 
the accident reporting form. They contain written descriptions of the circumstances that existed 
before and at the time of the accident and its impact (damages and others). The reports were 

DETAILED CONTENTS OF THE HAZARDOUS LIQUID DATABASE PAGE A-8 



read and searched for information on five items that are also reported in the database. These 
items were: 

CAUS - Cause of the accident 

LOSS - The amount of commodity lost 

RECOV - The amount of commodity recovered 

NMDIA - The nominal diameter of the pipe 

THK - The pipe’s wall thickness 

These five items were selected because they were the only concrete pieces of information that 
could be found in the description files which had equivalent data in the database. Since both 
these items are submitted by the operator, they could provide an (sort of) independent check of 
data values to see if they are consistent. 

The following is the list of discrepancies between data from LIQLCK database (DB) and the de- 
scription files (Desc) that were found as a result of the comparison: 
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m: ? MEANS THAT IT IS NOT CLEAR FROM THE DESCRIPTION WHFTHER THE DATABASE VALUE IS CORRECT & MEANS THAT THERE IS MORE 
THAN ONE SINGLE VALUE IN THE DESCRIPTION FILE 

It is appropriate to mention at this point that the description files contain information up to report 
ID (RPTID) 940258. The last record in LIQLCK is 940235. This means that LIQLCK is missing 
some 23 accidents that occurred in 1994. 

3.3 COMPARISON WITH ASME REPORTS 

The second comparison was between LIQLCK and the report on “Liquid Pipeline Accident Re- 
view” by the American Society of Mechanical Engineers (ASME) 631.4/631 .l 1 Committee. 

As was the case of comparing the LIQLCK database to the description files, a selected number 
of fields were used for this comparison. The format of this report is that the information which is 
reported in LIQLCK is deleted (struck out) and replaced by the corrected one (as determined by 
the Committee). The cause field was not compared because the Committee used a much more 
detailed break down of causes. Instead of using only seven cause categories which are de- 
fined in LIQLCK, ASME’s review uses 20. These categories are: 

DPS Defective pipe Seam v Vandalism 

RPDP Rupture of Previously Damaged Pipe LIGHT Lightning 
DGW Defective Girth Weld CW Cold Weather 
DRW Defective Repair Weld HRF Heavy Rain or Flood 

DFW Defective Fabrication Weld MlSC Miscellaneous 

RLG Ruptured or Leaking Gasket or O-ring IC Internal Corrosion 

RLSPP Ruptured or Leaking Seal or Pump Packing EC External Corrosion 

TSBPC Threads Stripped, Broken Nipple, or Coupling Failure TP Third Party Inflicted Damage 

MCRE Malfunction of Control or Relief Equipment 0 Others 

The cause categories in LIQLCK are: 
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I LIQLCK I 

91 0086 

910109 

91 01 66 

920002 

92001 3 

2 Failed Weld 
3 
4 Failed Pipe 

Incorrect Operation by Carrier Personnel (Operation Error) 

6 0.28 1200 1020 1 

8 0.322 600 275 1 

8 0.322 900 600 2 

10 .188 792 700 1 

8 .219 1550 1441 1 

482s 

aee 

694 

M 2 5 W  $558 * 

5 I Outside Force Damage 
6 I Malfunction of Control or Relief Equipment I 

920121 

92021 1 

The items that were compared are: 
NMDIA - Nominal diameter 
THK - Wall thickness 
DSPRS - Design pressure (MAOP) 
ACPRS - Accident Pressure 
GRND - Pipe was above or below ground 

0 e e e 
12 0.25 1270 950 1 

1 0 0 0 0 
-)2rw 

The following is a list of discrepancies between data values from the LIQLCK database and the 
values reported in the ASME review. The values crossed out are those reported in LIQLCK. 
These records of LIQLCK had the wrong report ID according to the ASME review. 

920083 W 
920227 

0 
8.625 0.25 1870 1760 1 
6.625 0.156 1100 0 1 

I I e l  e l  e l  e l  e 
920030 I 16 1 0.5 I 1440 I 1200 I 0 

I I I I 4 4 1  I 
920050 I 80 1 .219 1 1550 1 1441 I 1 

I I 4-4891 
930016 I 12 I 0.375 I 275 I 
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9301 14 

9301 86 

930212 

940005 

I I I I I 6961 
94ooo6 1 12.75 I 0.219 I 1286 1 45 I I 

88 

$458 
6 0.375 1440 476 

4.5 0.156 1050 0 
-)888 

12 0.25 522 100 
438 

10 0.365 900 790 

As mentioned earlier, the above table is an incomplete attempt to identify errors in the LIQLCK 
database. Only a rather limited portion of the hard copy ASMEs reports was used and a man- 
ual comparison process was utilized to generate the above table. A more comprehensive way 
to perform this comparison is to establish a computerized database of these reports and use a 
database application program such as ACCESS to find the differences between these data- 
bases. ASME has a computerized database of its analysis but this was not available to NJIT at 
the time of this report. 

3.4 COMPARISON WITH NTSB REPORTS 

There are very few NTSB reports on hazardous liquid accidents. Thus, only a limited compari- 
son can be made between LIQLCK and the information found in NTSB reports. The following 
reports have been reviewed by NJIT: 1 

No significant differences that merit questioning the LIQLCK database have been found in 
these reports. 

4.0 DATA ANALYSIS 

4.1 INTRODUCTION 

In this chapter the hazardous liquid databases (LIQUID and LIQLCK) are analyzed to determine 
the integrity and the internal accuracy of the reported information. The first phase of the analy- 
sis was to check whether the databases contain duplicate records. The second phase was to 
review the consistency between the various fields (of a single record) on which the cause of the 
accident is reported. The last phase of the analysis was to examine the relationship between 
various fields that must exhibit a logical consistency. In this phase one can assume, for exam- 
ple, that the wall thickness of the pipeline must be smaller than its diameter. If this rule is vio- 
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lated in a specific record, it means that there exists an error in the data. Finally, the chapter 
concludes with some remarks on data correction. 

4.2 DUPLICATION OF RECORDS 

Databases LIQUID and LIQLCK were checked for the presence of duplicate records by utilizing 
a built-in feature of the ACCESS database program. Database LIQLCK did not appear to have 
any duplicate records. On the other hand, database LIQUID (as obtained from OPS) has over 
3000 of them. It seems as if the records from 1968 up to report number 120 in 1977 have 
been duplicated. It appears to us that the duplication is a result of a "cut" and double "paste" 
action performed by a computer operator. One should examine what has actually happened to 
this database. (Following these findings, OPS reported that this duplication does not exist in 
this database.) For the purpose of the analysis carried out by this study, the duplications have 
been removed. A complete list of duplicate records with the five first fields of data is enclosed 
in Appendix B-1 of this report. 

Another form of duplication that was found in LIQUID were records with the same report ID 
(RPTID) but with different data in the various fields. The first five fields of these records are 
presented in the following table: 

I 

For the analysis performed under this study these records were unchanged. The assumption 
that was made was that the data is correct and that the only error is in the report ID. This deci- 
sion is not unreasonable since these are only 10 records out of a total of 4739 records that exist 
in LIQUID. 

4.3 ANALYSIS OF CAUSE AS REPORTED IN DATABASE LlQLCK 
The reporting form for hazardous liquid accidents (DOT Form 7000-1 (4-85)) has three different 
parts where the cause of an accident can be specified. In part D of the form the categories of 
cause are: 
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0 
5 
6 

If the operator selects "Other" as the cause, he or she is asked to specify the actual cause 
(based on hidher judgment) of the accident in a data field called "CAUSO". "CAUSO" is a text 
field in which an explanation or a description can be written. In some cases operators use this 
field to explain or clarify the cause of the accident although the cause was not categorized as 
"other" (7) . For example, if the accident was caused by outside force, the operator may add a 
comment such as "backhoe dug into line". Reviewing this field can shed some light on the 
specific cause of the accident and on the accuracy of the categorization of the cause. Inaccu- 
rate information can be deduced if, for example, the cause was reported as 4 (failed pipe) but 
the description was "corrosion". In the above example, the investigation of the accident could 
have revealed that the pipe failed but the more probable reason (or the real cause) was failure 
due to corrosion. 

FAILED PIPE 
OUTSIDE FORCE DAMAGE 
MALFUNCTIONING OF CONTROL OR RELIEF EQUIPMENT 

The following tables present the analysis of the cause information as reported in database 
LIQLCK. The tables also include a suggested correct definition for the cause (Le. NEW def). A 
new category, eight (81, was added (but not used in our analysis) in order to indicate that there 
is a need for a separate category for accidents caused by failure of the pipeline system compo- 
nents such as O-ring, seals, valves and nipples. 

The first table summarizes the content of the CAUSO field which contained information al- 
though the cause was not categorized as "other" (cause code 7). In the database there were 
121 descriptions for causes in which the cause was categorized as other than 7. Records in 
which the descriptions and the categorization of the cause were consistent (Le., cause code is 5 
(damage by outside forces) and the description is: "Backhoe dug into line"), are not listed in the 
following table. The reason for not listing consistent records is because the objective of this 
analysis is to find inconsistencies and errors. 

INFORMATION IN "OTHER" BUT O<CAUSE<7 

INCORRECT OPERATIONS 

MALFUCTION OF RELIEF EQUP 
MALFUNCTION OF CONTROL OR 
MECH BREAKDOWN COUPLER 
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As one can see from the above table, some of the reports have ambiguous data. For example, 
the last item of the table has cause code "damage by outside forces", but the description says 
failed pipe due to a pin hole. A pin hole could develop from corrosion or it could be there be- 
cause the pipe was defective. lt is not necessarily correct that a pin hole will develop from out- 
side forces. However, unless there is more information available on what exactly was found at 
the site of the accident, a definite change of cause in the database would be premature. This is 
the reason why NJlT chose to indicate potential data problems and not make the corrections. 

The next table lists the content of the field "CAUSO" when it was filled out appropriately (e.g., 
cause code was 7). Since many of these descriptions point towards a cause that could be 
categorized with an existing code for cause (Le., a description of "operating error" can be cate- 
gorized as cause code 3), a suggested change of the cause code is provided. 
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910095 7 FAILED GASKET IN FLANGES 8 
- 

890097 7 FAILED GASKET IN TRAP 8 
910212 7 FAILED INSUL. FLANGE GASK 8 
920196 7 FAILED O-RING IN CHECK VA 8 
940039 7 FAILED O-RING IN GRAVITOM 8 
920190 7 FAILED O-RING IN SCRAPER 8 
900132 7 FAILED PACKING ON VALVE 8 
910154 I 7 IFAILED PIN IN VALVE SHAFT I 8  
890038 I 7 IFAILEDPLUG 1 6  

~ ~~ 

860187 I 7 FAILEDPUMP 6 
,9401 14 7 FAILED ROOF DRAIN VALVE 6 
890060 7 FAILED TANK MIXER SHAFT 6 .  
920184 7 FAILED THREADED COUPLING 6 
890053 7 FAILUE OF GARLOCK GASKET 8 

00106 I 7 IGASKETFAILED I 8  
70044 I 7 JGASKETFAILURE I 8  

870069 7 GASKET FAILURE 8 
870246 7 GASKET FAILURE 8 
88001 1 7 GASKET FAILURE 8 
900109 7 GASKETFAILURE 8 
910049 7 GASKETFAILURE 8 
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I I I 
RPTlD I CAUSE ICAUSO 
940067 I 7 IINJECTION PUMP SEAL FAIL. 1 8  

INSUFFICIENT SEALING OF V 

INSUFFICIENTLY TIGHTENED 
INSUL. FLANGE GASK. FAIL 

1 
860031 I 7 (IT APPEARS PIPE WAS DAMGD 1 5  
900155 I 7 ILAND OWNER HIT LINE 1 5  

LOOSE GREASE FITTING CAP- 

LOST PACKING/CHECK VALVE 
890059 MAINTANER HIT 2' VALVE 
920137 MALFUNCTION OF HIGH LEVEL 

6 

870105 I 7 10 RING FAILURE 
940199 I 7 10 RING FAILURE METER CASE 1 8  
1910052 I 7 lo RING FAILUR~DOOR CLOSE 1 8 7  
940129 I 7 IO-RING FAILURE 1 8  
920085 I 7 IO-RING GASKET FAILED ON S 1 8  
910024 7 O-RING ON CHECK VALVE LID ~ 8 
9401 12 7 O-RING SEAL FAILURE 8 
940210 7 O-RINGSPLIT 8 
880001 7 O-RING STOPPLE FllTlNG 8 
920171 7 0-RING/BONNET SEAL FAILUR 8 
19ooo61 I 7 IOlL BACKED UP FROM PUMP 1 3 1  
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SEAL FAILURE 
SLOP TANK OVERFLOW 

4 

880036 I 7 (SPRING IN PUMP BROKE 1 8  
930099 I 7 ISTOPPLE SEALING ELEMENT F 1 6  
880082- 7 STRAINER NIPPLE FAILED 8 
920147 7 STREE CRACKING AT UNKNOWN 4 
9201 11 7 STRESS CRACK 4 

910202 7 TANK DRAIN VALV FAILURE r 6  
8701 54 7 TANK EQUIP MALFUNCTIONED 6 
8601 97 7 TANK MIXER VIBRATION 6 
930047 7 TANK OVER RUN CAUSED BY 3 
900007 7 TANK OVERFLOW 3 
890029 7 TANK ROOF DRAIN HOSE FAIL 6 
930046 7 TANK ROOF DRAIN LINE HOSE 6 
870239 7 TANK TGGAUGING EQUIPMENT 6 

890095 7 THREADS FAILED ON 2' NlPP 8 
860183 7 TOP/THERMAL VALVE UNSCREW 3 
870204 7 TRANSFER HOSE RUPTURED 6 
1380057 I 7 ITUBE STRING FAILURE. 1 6  
930145 I 7 ITUBE TURN CLOSURE 'O-RING 1 8  
1940154 1 7 ]TUBING WORN THIN RUPTURED I 6 1  
920135 7 UNAUTHORIZED TAMPERINGNA 5 
930218 7 UNEXPLAINED OPEN VALVE 3 
920067 7 UNIT CHECK VALVE SHAFT SE 6 
920127 I 7 IUNKNOWN-VACUUM TRUCK HOSE I 6 
870153 I 7 )UNKNOWN;CRACK AT BOTTOM 1 4  
1910020 I 7 IVALVE BODY CRACKED 1 6 1  
900030 I 7 IVALVEFAILED 1 6  
900078 I 7 IVALVE FAILEDNETAL FATIGU I 6  
920229 7 VALVEFAILURE 6 
go0033 7 VALVE FLANGE FAILURE 6 
880152 7 VALVE KNOCKED OFF BY CREW 3 
890052 I 7 IVALVELEAK 1 6  
860144 I 7 IVALVE MALFUNCTION 1 6  
910134 7 VALVE OPEN RELEASE OIL 6 
910055 7 VALVE PACKING BLEW OUT 6 
890031 7 VALVE SEAL FAILURE. 6 
940038 7 VALVE SEAL LEAKED 6 
920026 7 VALVE STEM SEAL LEAK 6 
880192 7 VANDALISM 5 

930005 7 WEATHER CONDITIONS - E O 2  5 
880109 7 WEEPER IN LONG. SEAM 4 
860099 7 WELD FAILURE 2 
860067 7 WELDERS WORKING 3 

DETAILED CONTENTS OF THE HAZARDOUS LIQUID DATABASE PAGE A-1 8 


